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CLAIMS 



[Claim(s)] 

[Claim I] The drive circuit of a capacitive load which impresses the pulse of positive/negative amphipathy to the capacitive 
load which has the 1st and 2nd electrodes characterized by providing the following by turns. The charge recovery circuit 
which delivers and receives a charge periodically between the 1st electrode of the above. The 1st clamping circuit which 
clamps the 1st electrode of the above to the 1st or 2nd predetermined potential in some [ at least ] periods other than the 
period of transfer of the aforementioned charge. The 2nd clamping circuit to which floating of the 2nd electrode of the above 
is carried out corresponding to the period of transfer of some aforementioned charges while clamping the 2nd electrode of the 
above to the 3rd or 4th predetermined potential. 

[Claim 2] The predetermined potential of the above 1st and the 3rd predetermined potential are substantially equal, and the 
predetermined potential of the above 2nd and the 4th predetermined potential are the equal drive circuit of a capacitive load 
according to claim 1 substantially. 

[Claim 3] The drive circuit of a capacitive load according to claim 1 or 2 where the aforementioned charge recovery circuit 
contains the capacitor for charge recovery, and a reactor. 

[Claim 4] The drive circuit of a capacitive load according to claim 1 or 2 where the aforementioned charge recovery circuit is 
constituted as a circuit using the counter-electromotive force of a reactor. 

[Claim 5] In the drive method of a capacitive load of impressing the pulse of positive/negative amphipathy to the capacitive 
load which has the 1st and 2nd electrodes by turns Maintaining the step and the 2nd electrode which collect charges from the 
1st electrode and maintain the 1st electrode subsequently to the 1st potential, maintaining the 2nd electrode to one 
predetermined potential to aforementioned one predetermined potential Carrying out floating of the step and the 2nd electrode 
which return a charge to the 1st electrode and maintain the 1st electrode subsequently to the 2nd potential Maintaining the 
step and the 2nd electrode which collect charges from the 1st electrode to the predetermined potential of another side 
Maintaining the step and the 2nd electrode which return a charge to the 1st electrode and maintain the 1st electrode 
subsequently to the 2nd potential to the predetermined potential of aforementioned another side The drive method of the 
capacitive load characterized by having periodically [ boil the step which returns a charge to the 1st electrode and maintains 
the 1st electrode subsequently to the 2nd potential one by one, carrying out floating of the step which collects charges from 
the 1st electrode, and the 2nd electrode, and ]. 

[Claim 6] In the drive method of a capacitive load of impressing the pulse of positive/negative amphipathy to the capacitive 
load which has the 1st and 2nd electrodes by turns Maintaining the step and the 2nd electrode which give a charge to the 1st 
electrode and maintain the 1st electrode subsequently to the 1st potential, maintaining the 2nd electrode to one predetermined 
potential to the aforementioned predetermined potential Carrying out floating of the step and the 2nd electrode which collect 
charges from the 1st electrode and maintain the 1st electrode subsequently to the 2nd potential Maintaining the step and the 
2nd electrode which give a charge to the 1st electrode to the predetermined potential of another side Maintaining the step and 
the 2nd electrode which collect charges from the 1st electrode and maintain the 1st electrode subsequently to the 2nd potential 
to the predetermined potential of aforementioned another side The drive method of the capacitive load characterized by 
having periodically [ boil the step which collects charges from the 1st electrode and maintains the 1st electrode subsequently 
to the 2nd potential one by one, carrying out floating of the step which gives a charge to the 1st electrode, and the 2nd 
electrode, and ]. 

[Claim 7] The drive method of the capacitive load according to claim 5 or 6 characterized by the aforementioned capacitive 
load being a flat display panel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to charge recovery type the drive circuit and method of a capacitive load which 
can be especially manufactured by part mark fewer than before about the drive circuit and the drive method of a capacitive 
load. 
[0002] 

[Description of the Prior Art] As a capacitive load which needs the bipolar pulse of positive/negative, there are flat panels, 
such as the plasma display panel and electro luminescent panel which are used as image display equipments, such as an 
information terminal equipment, and a personal computer or television, and a liquid crystal panel, etc. As a drive circuit of the 
conventional capacitive load, the drive circuit of a plasma display panel (PDP) is described here. 

[0003] Drawing 9 is a cross section which meets the train electrode of one display cell of PDP. PDP is equipped with the 1st 
insulating substrate 1 1 of a glass front face, and the 2nd insulating substrate 12 on the back in this drawing. On the 1st 
insulating substrate 1 1, the 1st insulating layer 20 of a wrap and the 1st septum 21 of the shape of a grid which divides a 
display cell are formed one by one in the transparent scanning electrode 17 and the transparent maintenance electrode 18 
which constitute a line electrode, the bus electrode 19 formed on each [ these ] line electrode, and the whole electrode, and the 
protective layer 22 which covers the 1st insulating layer 20 and consists of MgO etc. further is formed. 
[0004] On the 2nd insulating substrate 12, the 2nd septum 15 of the shape of the shape of a grid which divides a display cell 
in collaboration with the 2nd insulating layer 14 of a wrap and the 1st septum 15, and a stripe is formed one by one in the 
transparent train electrode (data electrode) 13 which intersects perpendicularly with a line electrode, and a train electrode, 
these whole is covered, and the fluorescent substance 16 is applied. The discharge-gas space 23 which constitutes each 
display cell by the 1st and 2nd septa 21 and 15 is formed in the shape of a grid, and the discharge-gas space 23 is filled up 
with discharge gases, such as rare gas. 

[0005] Drawing 10 is a mimetic diagram shown in the electrode composition paying attention to the whole above PDP. 
PDP25 has the structure where the 1st front insulating substrate 1 1 and the 2nd insulating substrate 12 on the back were made 
to rival, and the seal of the building envelope is airtightly carried out by the seal section 26. On a drawing, each scanning 
electrode 17 is a sign SI, and S2, Sm, each maintenance electrode 18 is a sign CI, and C2, Cm, and each train electrode 
13 is shown by a sign Dl, D2, Dn-1, and Dn. In addition, in the following description, aij shows the display cell 24 of the 
intersection of the i-th line electrode and the j-th train electrode, for example. 

[0006] Drawing 1 1 shows the wave of the driver voltage used by the drive of Above PDP. Setting to this drawing, a wave (A) 
is the maintenance electrode CI, and C2, Cm. The voltage waveform impressed A wave (B) is the scanning electrode SI. 
The voltage waveform by which the voltage waveform impressed is impressed to a wave (C) by the scanning electrode S2 For 
a wave (D), about the voltage waveform impressed to the scanning electrode Sm, a wave (E) is the train electrode Dl. The 
wave (G) shows the luminescence wave of the display cell al 1 for the voltage waveform by which the voltage waveform 
impressed is impressed to a wave (F) by the train electrode D2, respectively. In addition, the slash pulse of the data pulses 34 
shown by the wave (E) and the wave (F) shows that the existence of a pulse is determined according to the data which should 
be written in. 

[0007] Hereafter, operation of the conventional PDP of the above-mentioned form is explained briefly. In addition, the first 
transition of a pulse points out a pulse portion after, as for a pulse portion after impression of a pulse voltage starts until it 
reaches the abbreviation last voltage, and the trailing edge of a pulse, removal of a pulse voltage starts until a pulse voltage is 
removed nearly completely into this specification. For example, in a straight polarity pulse, a start portion is the first transition 
of a pulse, and a fall portion is the trailing edge. Moreover, in a negative polarity pulse, the fall portion of a pulse is first 
transition and the standup portion of a pulse is a trailing edge. 

[0008] First, each scanning electrode SI, and S2, Sm By impressing the elimination pulses 35 of negative polarity all at 
once, the maintenance electric discharge till then is once eliminated, the next ~ the priming pulse 36 of negative polarity with 
a big amplitude - all the maintenance electrodes CI and C2 and ... it is impressed by Cm and priming electric discharge 
which generates the priming particle which serves as a kind of electric discharge in the case of write-in electric discharge is 
performed all over a panel Subsequently, they are each scanning electrode SI, and S2, Sm about the priming elimination 
pulse 37 with a small amplitude so that priming electric discharge may not lead to maintenance electric discharge as it is. It 
impresses all at once. 
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[0009] Then, it synchronizes with this pulse and they are each train electrodes Dl and D2, Dn-1, and Dn at the same time 
it goes into a write-in conducting period and impresses the scanning pulse 33 to each scanning electrode SI, and S2, Sm 
line sequential. The data pulse 34 is impressed. By these scanning pulse 33 and the data pulse 34, it writes in a desired display 
cell and electric discharge is generated. In the example of drawing 1 1 , by the data voltage waveform (E) and (F), data are 
written in the display cells a 1 1 and a22, and data are not written in the display cells al2 and a21, but the purport to which the 
writing according to data is carried out is shown about display cells other than these. 

[0010] An end of a write-in conducting period impresses the maintenance pulses 3 1 and 32 of negative polarity to each 
scanning electrode and a maintenance electrode by turns, respectively. Between a scanning electrode and a maintenance 
electrode, the police box maintenance pulse from which polarity changes by turns is impressed by these maintenance pulses 
31 and 32. By this police box maintenance pulse, maintenance electric discharge occurs between the scanning electrode 17 
and the maintenance electrode 18 in the display cell 24 which wrote in before and had electric discharge, and the display 
according to data is performed. Display brightness is controlled by the number of times which impresses these maintenance 
pulses 31 and 32. 
[0011] 

[Problem(s) to be Solved by the Invention] By the drive circuit and method of PDP of the above-mentioned former, the 
charge and discharge of the electrostatic capacity formed mainly between the scanning electrode of the display cell section 
and a maintenance electrode whenever a maintenance pulse is impressed to a scanning electrode and a maintenance electrode, 
respectively are performed. For this reason, there was a fault that the so-called consumption of the power for the charge and 
discharge of this electrostatic capacity and reactive power was large, in addition to luminescence power required for a display 
originally. 

[0012] In order to remove the above-mentioned fault, the charge recovery type drive circuit which has the charge recovery 
circuit which collects the electric discharge charges of the electrostatic capacity in the case of each maintenance pulse 
impression is proposed (for example, a patent public presentation [ Heisei 5 ] No. 265397, 63 years [ of patent public 
presentation Showa ] No. 101 897). Here, drawing 1 1 , drawing 12 , and drawing 13 are collectively referred to supposing the 
case where the drive wave shown in drawing 1 1 is used, and the conventional charge recovery type drive circuit is explained. 
Drawing 12 shows the drive circuit of the conventional PDP of this form as a block diagram, and drawing 13 shows each 
block of drawing 12 as a fundamental circuit diagram. At drawing 13 , the same reference mark showed the element 
corresponding to the element of drawing 12 . 

[0013] In drawing 12 , the PDP drive circuit is prepared for the drive of PDP25 containing the display cell group 41 which 
has the scanning electrode 17 and the maintenance electrode 1 8. A PDP drive circuit includes the priming pulse generator 42 
which impresses the priming pulse 36 to the maintenance electrode 18, and a charge recovery circuit. The maintenance 
electrode side maintenance pulse generator 43 which impresses the maintenance pulse 31 to the maintenance electrode 18, the 
elimination pulse generator 44 which generates the elimination pulse 35 and the priming elimination pulse 37, the scaiming 
pulse generator 45 which generates the scanning pulse 33, and a charge recovery circuit are included. Corresponding to the 
function, it has a package or the mixed circuit 47 impressed individually in each scarming electrode 17 for the scanning 
electrode side maintenance pulse generator 46 which generates the maintenance pulse 32 by the side of a scanning electrode 
and the maintenance pulse 32 by the side of a scarming electrode, the scarming pulse 33, and elimination pulse 35 grade. 
[0014] In drawing 1 3 , the maintenance electrode side maintenance pulse generator 43 consists of clamping circuit 43a and 
charge recovery circuit 43b, and the scanning electrode side maintenance pulse generator 46 consists of clamping circuit 46a 
and charge recovery circuit 46b similarly. Each clamping circuits 43a and 46a are constituted as a switching circuit which 
fixes a corresponding electrode to power supply potential-VS or grounding (gland) potential periodically (clamp), and each 
charge recovery circuits 43b and 46b consist of the coils 101, 102, and 103 and the charge recovery capacitors 1 1 1 and 1 12 
which constitute LC resonance circuit. Each charge recovery circuits 43b and 46b have the function to collect from these the 
charges accumulated at the corresponding scanning electrode 17 or the corresponding maintenance electrode 18, and to return 
the charge to these, and hold down consumption of reactive power by this function. 

[0015] As mentioned above, the charge recovery circuits 43b and 46b are again returned to the electrode which is prepared in 
each by the side of the maintenance electrode 18 and the scanning electrode 17, and generally once collects the charges 
accumulated at these electrodes, and corresponds this charge. By the way, it consists of a switching circuit and LC resonance 
circuit, and circuitry is complicated, the manufacture costs also increase, and these charges recovery circuit has the fault of 
raising the cost of the whole drive circuit greatly. 

[0016] Especially, in a maintenance electrode side, a voltage swing treats the high priming pulse 36. For this reason, it is 
necessary to use a high withstand- voltage element also for charge recovery circuit 43b contained in the maintenance electrode 
side maintenance pulse generator 43. Such a high withstand- voltage element is expensive, and causes the further cost rise of a 
drive circuit. 

[0017] The purpose of this invention is improving and having the drive circuit of the conventional capacitive load which has a 
charge recovery circuit, and adopting simple composition, and is to offer the drive circuit of the capacitive load which has a 
charge recovery circuit which can be manufactured by the low price. 
[0018] 

[Means for Solving the Problem] In the drive circuit of a capacitive load where the drive circuit of the capacitive load of this 
invention impresses the pulse of positive/negative amphipathy to the capacitive load which has the 1st and 2nd electrodes by 
turns in order to attain the above-mentioned purpose The charge recovery circuit which delivers and receives a charge 
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periodically between the 1st electrode of the above, The 1st clamping circuit which clamps the 1st electrode of the above to 
the 1st or 2nd predetermined potential in some [ at least ] periods other than the period of transfer of the aforementioned 
charge, While clamping the 2nd electrode of the above to the 3rd or 4th predetermined potential, it is characterized by having 
the 2nd clamping circuit to which floating of the 2nd electrode of the above is carried out corresponding to the period of 
transfer of some aforementioned charges. 

[0019] Moreover, the drive method of the capacitive load of this invention is set to the drive method of a capacitive load of 
impressing the pulse of positive/negative amphipathy to the capacitive load which has the 1st and 2nd electrodes by turns. 
Maintaining the step and the 2nd electrode which collect charges from the 1st electrode and maintain the 1st electrode 
subsequently to the 1st potential, maintaining the 2nd electrode to one predetermined potential to the aforementioned 
predetermined potential Carrying out floating of the step and the 2nd electrode which return a charge to the 1st electrode and 
maintain the 1st electrode subsequently to the 2nd potential Maintaining the step and the 2nd electrode which collect charges 
from the 1st electrode to the predetermined potential of another side Maintaining the step and the 2nd electrode which return a 
charge to the 1st electrode and maintain the 1st electrode subsequently to the 2nd potential to the predetermined potential of 
aforementioned another side Carrying out floating of the step which collects charges from the 1st electrode, and the 2nd 
electrode, the step which returns a charge to the 1st electrode and maintains the 1st electrode subsequently to the 2nd potential 
is boiled one by one, and it is characterized by having periodically. 

[0020] It replaces with above, the drive method of the plasma display panel of this invention In the drive method of a 
capacitive load of impressing the pulse of positive/negative amphipathy to the capacitive load which has the 1st and 2nd 
electrodes by turns Maintaining the step and the 2nd electrode which give a charge to the 1st electrode and maintain the 1st 
electrode subsequently to the 1st potential, maintaining the 2nd electrode to one predetermined potential to the 
aforementioned predetermined potential Carrying out floating of the step and the 2nd electrode which collect charges from the 
1st electrode and maintain the 1st electrode subsequently to the 2nd potential Maintaining the step and the 2nd electrode 
which give a charge to the 1st electrode to the predetermined potential of another side Maintaining the step and the 2nd 
electrode which collect charges from the 1st electrode and maintain the 1st electrode subsequently to the 2nd potential to the 
predetermined potential of aforementioned another side Carrying out floating of the step which gives a charge to the 1st 
electrode, and the 2nd electrode, the step which collects charges from the 1st electrode and maintains the 1st electrode 
subsequently to the 2nd potential can be boiled one by one, and it can also constitute so that it may be characterized by having 
periodically. 

[0021] There is especially no limit in the capacitive load driven by the drive circuit and the drive method of a capacitive load 
of this invention here, and each pulse of positive/negative polarity should just be the capacitive load driven by the police box 
pulse which appears by turns. For example, flat-surface panels, such as a plasma display panel, an electrolummescence panel 
(EL panel), and a liquid crystal panel, are mentioned. 
[0022] 

[Function] By the drive circuit and the drive method of a capacitive load of this invention In case the charges of the 1st 
electrode are collected and the potential of the 1st electrode is reduced, floating of the 2nd electrode is carried out. The 2nd 
electrode is made to follow potential change of the 1st electrode using the 1st electrode and the 2nd inter-electrode capacity 
coupling. In case similarly a charge is returned to the 1st electrode and the potential of the 1st electrode is started, floating of 
the 2nd electrode can be carried out, and the 2nd electrode can be made to follow potential change of the 1st electrode. Here, 
a desired potential change can be given to the 2nd electrode without establishing a charge recovery circuit in a 2nd electrode 
side by combining fixation of the potential of the 2nd electrode, and flattery of the potential change by floating by request. 
[0023] 

[Example] Hereafter, with reference to a drawing, this invention is explained still in detail based on the suitable example of 
this invention. Here, as a capacitive load driven in the drive circuit of the capacitive load of this invention, a plasma display 
panel (PDP) is explained as an example like the conventional example. Drawing 1 is the block diagram of the drive circuit of 
the capacitive load of one example of this invention. Moreover, drawing 2 shows each block of drawing 1 as a basic circuit 
diagram. In the drive circuit of the capacitive load of this example, the maintenance electrode side maintenance pulse 
generator consists of only clamping circuits excluding the charge recovery circuit. Other block composition is the same as the 
block composition of the conventional drive circuit. 

[0024] The maintenance electrode-clamp circuit 1 where the drive circuit of this example generates the maintenance pulse for 
the maintenance electrode 1 8 in drawing 1 , The priming pulse generator 42 which generates the priming pulse for the 
maintenance electrode 18, The scanning pulse generator 45 which generates a scanning pulse, and the scanning electrode 
maintenance pulse generator 46 which generates the maintenance pulse for a scanning electrode, Each scanning electrode 17 
constitutes the elimination pulse generator 44 which generates the elimination pulse and priming elimination pulse for a 
scanning electrode, a scanning pulse and a maintenance pulse, an elimination pulse, etc. from a package or a mixed circuit 47 
given individually. 

[0025] In drawing 2 , the output of the maintenance electrode-clamp circuit 1 has the switches 1 59 and 1 58 for connecting 
with the maintenance electrode 18 connected in common, and fixing a maintenance electrode to -VS potential or a ground 
potential periodically, or making it floating. Peak value the priming pulse generator 42 to the maintenance electrode 18 - The 
priming pulse of VP is given. 

[0026] The mixed circuit 47 is equipped with one pair of diodes, 121 and 123, which are arranged every scanning electrode 
17 and connected mutually in series, and 122 and 124, and the connection node which connects one pair each of diodes 
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mutually is connected to each scanning electrode 17, respectively. [ for example, ] By this composition, it functions as the 
mixed circuit 47 giving a scanning pulse, an elimination pulse, a priming elimination pulse, and the maintenance pulse by the 
side of a scanning electrode individually to each scanning electrode 17 for every kind of the at a package. 
[0027] The scanning pulse generator 45 has one pair of switches, 151 and 153, arranged every scanning electrode 17, and 152 
and 154, and the connection node of one pair each of switches is connected to each scanning electrode 17 which corresponds 
via the mixed circuit 47, respectively. [ for example, ] Peak value the elimination pulse generator 44 - The priming 
elimination pulse or peak value of VPE generates the elimination pulse of -VE, and gives these at a package to the scanning 
electrode 17 via the mixed circuit 47. The scanning electrode maintenance pulse generator 46 has the function to collect the 
charges of the scanning electrode 17 at the time of the maintenance pulse supply while it consists of scanning electrode-clamp 
circuit 46a and charge recovery circuit 46b and supplies a maintenance pulse to the scanning electrode 17 via the mixed 
circuit 47. 

[0028] Drawing 3 is the timing chart showing operation of one period in drawing I and the maintenance pulse impression 
period in PDF of drawing 2 . In this drawing, a wave 5 1 shows the maintenance pulse train by which the maintenance pulse 
train impressed to the scanning electrode 17 is impressed to a wave 52 by the maintenance electrode 18, respectively. 
Moreover, a wave 53 is the voltage difference of the scanning electrode 17 and the maintenance electrode 18, and shows the 
police box maintenance pulse train which is impressed to the discharge space of each display cell, and functions effectively 
because of charge maintenance. ON of each switch and the timing of OFF are further shown in drawing 3 , and reference 
marks 60-72 show each operation period in one period in a maintenance conducting period to it 
[0029] As for the inside of a maintenance conducting period, since, as for each switches 151-157 in the scanning pulse 
generator 45, the priming pulse generator 42, and the elimination pulse generator 44, there is no direct relation to generating 
and impression of this maintenance pulse, they are maintained at the state of OFF by each. 

[0030] First, in the period 60, the switch 158 of the maintenance electrode-clamp circuit 1 is set to ON, therefore, as for the 
scanning electrode 17 and the maintenance electrode 18, the switch 160 of ON and scanning electrode-clamp circuit 46a is all 
clamped for it by the ground potential. Moreover, the potential of the charge recovery capacitor 1 1 1 in charge recovery circuit 
46b is in abbreviation-VS potential at this time. 

[003 1] In a period 61, the switch 163 of OFF and charge recovery circuit 46b is set to ON for the switch 160 of scanning 
electrode-clamp circuit 46a with ** which set the switch 158 of the maintenance electrode-clamp circuit 1 to ON. Thereby, 
via one diode of the coil 102 in charge recovery circuit 46b, diode 126, and one pair each of diodes of the mixed circuit 47, 
123 and 124, the charges of the scanning electrode 17 are collected to the charge recovery capacitor 111, and the potential of 
a scanning electrode is reduced even in -VS neighborhood by LC resonance. [ for example, ] At this time, the terminal voltage 
of the charge recovery capacitor 1 1 1 starts to a ground potential to near. 

[0032] In a period 62, the switch 161 in OFF and scanning electrode-clamp circuit 46a is again set to ON for the switch 163 
in charge recovery circuit 46b, and the potential of the scanning electrode 17 is clamped to the potential of -VS. In a period 
63, the switch 162 in OFF and charge recovery circuit 46b is set to ON for a switch 161, the charge of the charge recovery 
capacitor 1 1 1 is returned to the scanning electrode 17 side via the diode, 121 and 122, of another side of the coil 101 in 
charge recovery circuit 46b, diode 125, and a pair each of diode in the mixed circuit 47, and the potential of the scanning 
electrode 17 is again started to the ground-potential neighborhood. [ for example, ] At this time, the potential of the charge 
recovery capacitor 1 1 1 falls even to -VS neighborhood mostly, 

[0033] In a period 64, the switch 160 of OFF and scanning electrode-clamp circuit 46a is set to ON for a switch 162, and the 
potential of the scanning electrode 17 is clamped to a ground potential. Operation from the above-mentioned period 60 to a 
period 64 is the same as that of operation in the charge recovery type drive circuit of the conventional capacitive load. Here, 
the maintenance pulse 54 of the negative polarity which has first transition and a trailing edge in periods 61 and 63, 
respectively is impressed to the scanning electrode 17 before periods 61-63. 

[0034] Then, in a period 65, the switch 158 in ON and the maintenance electrode-clamp circuit 1 is made [ the switch 160 in 
scanning electrode-clamp circuit 46a ] off for the switch 163 of OFF and charge recovery circuit 46b. By ON of a switch 163, 
the charges of the scanning electrode 17 are collected by the charge recovery capacitor 111, and the potential of the scanning 
electrode 17 falls even to -VS neighborhood mostly. Since the switches 157, 158, and 159 which have led to the maintenance 
electrode 18 at this time are OFF altogether, a maintenance electrode is in floating and the potential of the maintenance 
electrode 18 is followed by capacity coupling of the maintenance electrode 18 and the scanning electrode 17 at the potential 
of the scanning electrode 1 7, 

[0035] In a period 66, the switch 159 of OFF and the maintenance electrode-clamp circuit I is set to ON for a switch 163, and 
the potential of the maintenance electrode 18 is clamped to -VS. Subsequently, in a period 67, the potential of the scanning 
electrode 17 is mostly started even in the ground-potential neighborhood by setting the switch 162 of charge recovery circuit 
46b to ON, and returning a charge from the charge recovery capacitor 1 1 1 . As shown in a wave 5 1 from a period 65 to the 
above period 67, the maintenance pulse 57 of the negative polarity which has first transition and a trailing edge in periods 65 
and 67 is impressed to the scanning electrode 17. subsequently, a switch 162 is turned OFF in a period 68 - the scanning 
electrode 17 is both clamped to a ground potential by setting the switch 160 of scanning electrode-clamp circuit 46a to ON 
[0036] In a period 69, the switch 163 of OFF and charge recovery circuit 46b is set to ON for the switch 160 of scanning 
electrode-clamp circuit 46a, charges are collected to the charge recovery capacitor 111, and the potential of the scanning 
electrode 17 is again reduced even in -VS neighborhood. Since the switch 159 of the maintenance electrode-clamp circuit 1 is 
set to ON like the above at this time, the potential of the maintenance electrode 18 is fixed to -VS. 
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[0037] Subsequently, a switch 163 is made off in a period 70. In a period 71, the switch 159 of the maintenance 
electrode-clamp circuit 1 is further made off in this state. Simultaneously, the switch 162 of charge recovery circuit 46b is set 
to ON, a charge is returned to the scanning electrode 17 side from the charge recovery capacitor 111, and the voltage of the 
scanning electrode 17 is mostly started even to a ground potential, since all the switches that lead to the maintenance electrode 
18 are OFF states at this time -- the maintenance electrode 18 -- floating it is -- capacity coupling of the maintenance 
electrode 18 and the scanning electrode 17 -- the potential of the maintenance electrode 18 -- the potential of the scanning 
electrode 17 -- following this ** it starts in parallel As shovwi in a wave 5 1 from a period 69 to the above period 71, the 
maintenance pulse 58 of the negative polarity which has first transition and a trailing edge in periods 69 and 71, respectively 
is impressed to the scanning electrode 17. 

[0038] Subsequently, in a period 72, the scanning electrode 17 and the maintenance electrode 18 are clamped to a ground 
potential, respectively by setting the switch 160 of scanning electrode-clamp circuit 46a, and the switch 158 of a maintenance 
electrode-clamp circuit to ON. As shown in the maintenance electrode 18 in a wave 52 from the above period 65 before a 
period 72, the maintenance pulse 56 of the negative polarity which has fu*st transition and a trailing edge, respectively is 
impressed to periods 65 and 72. 

[0039] It will set by the above-mentioned periods 60-72. between the scanning electrode 17 and the maintenance electrode 18 
The pulse 55 of the negative polarity obtained by the maintenance pulse 54 of negative polarity and the ground potential of 
the maintenance electrode 18 which are impressed to the scanning electrode 17 so that a wave 53 may see, The pulse 59 of the 
straight polarity by the ground potential between the maintenance pulses 57 and 58 of the scanning electrode 17 and the 
negative-potential level in the maintenance pulse 56 impression period of the negative polarity of the maintenance electrode 
18 is impressed. That is, the police box maintenance pulse which contributes to maintenance electric discharge is impressed to 
the discharge space between the scanning electrode 17 in the display cell group 41, and the maintenance electrode 18. 
[0040] By repeating periodically drive operation which makes one period from the above period 60 to the period 72, a police 
box maintenance pulse can be repeated and impressed to the display cell group 41. Therefore, a capacitive load can be driven 
by charge recovery type drive, without establishing a charge recovery circuit in a maintenance electrode side by using the 
drive circuit of the above-mentioned example. Thereby, the cost cut by the simplification of a circuit and improvement in the 
reliability accompanying reduction of the number of elements are realizable. 

[0041] In addition, in the composition of the above-mentioned example, the composition which replaces with return of the 
charge to the charge recovery from a scanning electrode and a scanning electrode, and performs grant of the charge to a 
scanning electrode and recovery from these, respectively is also employable. In this case, in the period 60 of the beginning of 
one period, a scanning electrode and a maintenance electrode are maintained to -VS, respectively, and let potential of a charge 
recovery capacitor be abbreviation grand level. Hereafler, it replaces with recovery of the aforementioned charge, grant of a 
charge is replaced with return of a charge, and charges are collected. Also in this case, the same effect as the above-mentioned 
example is acquired. 

[0042] Moreover, in description of the above-mentioned example, although explained with reference to the basic circuit of 
drawing 2 , the above-mentioned circuit is easily realizable using the present electronics technology. The case where the 
above-mentioned switch is realized by the field-effect transistor (it outlines Following FET) is illustrated to drawing 4 . In this 
drawing, reference mark 1 5 1 F to 1 58F and 1 60F to 1 63F show FET corresponding to 1 58 and 1 60 to 1 63 from the switch 1 5 1 
of drawing 2 , respectively. 

[0043] Although the circuit of drawing 4 has the substantial almost same circuitry as the circuit of drawing 2 , in drawing 4 , 
FET group 159F which ftinction as a bidirectional switch which consists of P channel FET (159FP) and N channel FET 
(159FN) are prepared corresponding to the switch 159 of drawing 2 . This prevents that the maintenance electrode 18 sways 
greatly in the minus direction further from peak value-VS in a period 69. 

[0044] Generally, it is known for FET that parasitism diode will be formed in the portion which functions as a switch in 
parallel. For example, as shown in drawing 5 , the parasitism diode 92 enters in P channel FET91, and the parasitism diode 94 
enters in parallel in N channel FET93. In order to prevent the short-circuit current resulting from these parasitism diodes 92 
and 94, diodes 129-134 are formed in drawing 4 . 

[0045] Peak value of the priming pulse 36 impressed to a maintenance electrode as shovm in drawing 1 1 as an example - VP 
considers the larger case in the negative direction of being general than peak value-VS of the maintenance pulse 31. When 
diode 132 was not formed in the maintenance electrode-clamp cu-cuit 1 and FET (157F) of the priming pulse generator 42 is 
set to ON in order to generate the priming pulse 36, it is -VS power supply line. A short-circuit current will flow to a 
->FET(1 59FN) -> diode 13 1 ->FET(157F) ->-VP power supply line. Other diodes which are not shown are formed in 
drawing 2 for the same purpose. 

[0046] In addition, the above-mentioned example described as an example the case where the maintenance pulse of negative 
polarity was impressed to the scanning electrode 17 and the maintenance electrode 18. However, the drive circuit of this 
invention can be applied, the scanning electrode 17, when reaching and impressing the maintenance pulse of straight polarity 
to the maintenance electrode 18, respectively, and not only this but when. Drawing 6 is the basic circuit diagram of the drive 
circuit ofthe 2nd example showing this case. Corresponding to the coils 101 and 102 in drawing 2 , the charge recovery 
capacitor 111, diodes 121-126, and each of switches 151-153, coils 201 and 202, the charge recovery capacitor 21 1, diodes 
221-226, and switches 251-263 are arranged. About foundations of operation, since it is the same as that of the case of 
drawing 2 , detailed explanation is omitted. 

[0047] In addition, as for the electrostatic capacity of the charge recovery capacitors 1 1 1 and 21 1, in each above-mentioned 
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example, it is desirable to set up more than the sum total of the electrostatic capacity of the display cell section 41 of PDP 
which constitutes a load. Moreover, the reactance of a coil takes into consideration the working speed of PDP, and LC 
resonance frequency of a circuit, and is determined. 

[0048] Drawing 7 is drawing showing the composition of the 3rd example of this invention with drawing 2 similarly. Unlike 
the composition of charge recovery circuit 46b of drawing 2 , in this example, the composition of other composition of charge 
recovery circuit 46c is the same as that of drawing 2 . In addition, the example of analogous is seen by the patent public notice 
common No, 81912 [ five to ] official report in the charge recovery circuit shovm in drawing 7 . Drawing 8 is the timing chart 
showing similarly operation and the driver voltage wave of each switch in drawing 7 with drawing 3 . 
[0049] Although not shown in drawing 8 , since, as for during the period which is impressing the maintenance pulse, there 
was no direct relation to generating and impression of a maintenance pulse, it has kept switches 151-157 each to the OFF state 
like the 1st example. 

[0050] In a period 60, the switch 160 of ON and scanning electrode-clamp circuit 46a is also ON, and the scanning electrode 
17 and the maintenance electrode 18 are all clamped for the switch 158 of the maintenance electrode-clamp circuit 1 by the 
ground potential. 

[0051] In a period 61, the switch 160 of scanning electrode-clamp circuit 46a is made off, setting the switch 158 of the 
maintenance electrode-clamp circuit 1 to ON. Moreover, once set the switch 167 of charge recovery circuit 46c to ON, -VS 
power supply line is made to flow through the scanning electrode 17 via each diodes 123 and 124 of the coil 105 of charge 
recovery circuit 46c, and the mixed circuit 47, and the potential of the scanning electrode 17 is reduced, a switch 167 is turned 
OFF when the potential of the scanning electrode 17 becomes or less -VS/2 (between -VS/2 - -VS and the following - the 
same) At this time, each diode 123 of the scanning electrode 17 -> mixture circuh 47 and a 124 -> coil 105 -> diode 138 -> 
gland, and the current from the scanning electrode 17 flow continuously by operation of the counter-electromotive force 
generated in a coil 105. Thus, current is passed until the scanning electrode 17 serves as potential of -VS, reducing the power 
loss of a circuit. Diode 137 has the function to return the power with which the coil 105 remained to -VS power supply line, in 
cooperation with diode 138 while the voltage by the side of the cathode of diode 137 prevents a bird clapper below to -VS. 
[0052] In a period 62, the switch 161 in scanning electrode-clamp circuit 46a is set to ON, and the voltage of the scanning 
electrode 17 is clamped to -VS. Subsequently, in a period 63, once set the switch 166 of OFF and charge recovery circuit 46c 
to ON for a switch 161, a gland is made to flow through the scanning electrode 17, and the potential of a scanning electrode is 
started. A switch 166 is turned OFF when the potential of the scarming electrode 17 becomes or more -VS/2. By operation of 
the counter-electromotive force generated in a coil 104, the current of each diode 121 of the -VS power supply -> diode 136 
-> coil 104 -> mixture circuit 47 and the 122 -> scanning electrode 17, and a scanning electrode flows continuously. Thus, the 
scanning electrode 17 is started to a ground potential, reducing the power loss of a circuit. Diode 135 has the fiinction to 
return the power with which the coil 104 remained to -VS power supply, in cooperation with diode 136 while the potential by 
the side of the anode of diode 135 prevents a bird clapper more than a ground potential. 

[0053] In a period 64, the potential of the scanning electrode 17 is clamped to a ground potential by setting the switch 160 in 
scanning electrode-clamp circuit 46a to ON. The maintenance pulse 84 is impressed to the scanning electrode 17 between a 
period 61 and a period 63. The foundations of operation from a period 60 to a period 64 are the same as that of circuit 
operation shown in a patent public notice common 5-81912. Next, based on this invention, the portion which impresses a 
maintenance pulse to the maintenance electrode 1 8 by charge recovery circuit 46c is explained. 

[0054] First, in a period 65, the switch 158 of OFF and the maintenance electrode-clamp circuit 1 is made off for a switch 
1 60, and the potential of the scanning electrode 1 7 is once reduced in the negative direction by setting the switch 1 67 of 
charge recovery circuit 46c to ON. The operation of charge recovery circuit 46c at this time itself is the same as operation in a 
period 61, and it will make a switch 167 off by the time of the end of a period 65. However, in a period 65, since the switches 
157, 158, and 159 which lead to the maintenance electrode 18 are altogether made into the OFF state, a maintenance electrode 
is in floating, and as shown in a wave 82, the potential of the maintenance electrode 18 also follows the potential of the 
scanning electrode 17, and is reduced. 

[0055] In a period 66, the potential of the maintenance electrode 18 is clamped to -VS by setting the switch 159 of the 
maintenance electrode-clamp circuit 1 to ON. Subsequently, in a period 67, the switch 166 of charge recovery circuit 46c is 
once set to ON, the voltage of the scanning electrode 17 is started in the grand level direction, and a switch 166 is made off 
before the end of a period 67. The scanning electrode 17 starts to a ground potential within a period 67 by operation of the 
counter-electromotive force of a coil. As shown in a wave 81 from a period 65 to the above period 67, the maintenance pulse 
87 is impressed to the scanning electrode 1 7. Then, in a period 68, the potential of the scarming electrode 17 is clamped to a 
ground potential by setting the switch 160 of scanning electrode-clamp circuit 46a to ON. 

[0056] In a period 69, the switch 167 of OFF and charge recovery circuit 46c is once set to ON for the switch 160 of scanning 
electrode-clamp circuit 46a, and the potential of the scanning electrode 17 is again reduced in the negative direction. Since the 
switch 159 of the maintenance electrode-clamp circuit 1 is set to ON at this time, the potential of a maintenance electrode is 
clamped by -VS. When the potential of the scanning electrode 17 amounts to or less -VS/2, a switch 167 is turned OFF like 
the case of a period 61 . 

[0057] In a period 70, the switch 159 of the maintenance electrode-clamp circuit 1 is still ON. A switch 159 is made off in the 
next period 71, and all the switches that lead to the maintenance electrode 18 are made into an OFF state. With this, the 
potential of the scanning electrode 17 is once started in the grand level direction by setting the switch 166 of charge recovery 
circuit 46c to ON. Since the maintenance electrode 18 is in floating at this time, the potential of the maintenance electrode 18 
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also follows the potential of the scanning electrode 17, and is started. When the potential of the scanning electrode 17 
amounts to or more -VS/2, a switch 1 66 is made off like a period 63. As shown in a wave 8 1 from a period 69 to the above 
period 71, the maintenance pulse 88 is impressed to the scanning electrode 17. 

[0058] In a period 72, the scanning electrode 17 and the maintenance electrode 18 are clamped to a ground potential, 
respectively by setting the switch 160 of scanning electrode-clamp circuit 46a, and the switch 158 of the maintenance 
electrode-clamp circuit 1 to ON. The maintenance pulse 86 is impressed to the maintenance electrode 18 by operation from 
the above period 65 to a period 72. 

[0059] By the above-mentioned operation, the voltage pulse impressed between a scanning electrode and a maintenance 
electrode turns into the pulse 85 of the negative polarity by periods 61-63, and the pulse 89 of the straight polarity by periods 
67-69, and the police box pulse 83 is impressed between a scanning electrode and a maintenance electrode like the 1st 
example. 

[0060] In a maintenance conducting period, the police box maintenance pulse 83 can be repeated and impressed to the display 
cell group 41 by repeating periodically operation which makes one period from the period 60 to the period 72. Therefore, also 
in the 3rd example, the charge recovery type drive of a capacitive load is attained, without establishing a charge recovery 
circuit in a maintenance electrode side. 

[0061] Each above-mentioned example described the drive circuit and the drive method of a capacitive load of this invention 
by making into an example the case where PDP of form explained with reference to drawing 9 and drawing 10 is driven. 
However, this invention is applicable not only to the drive of PDP of this form but the drive of AC type PDP of other form. 
Moreover, it is employable suitable not only for PDP but flat-surface panels, such as other capacitive display panels, for 
example, an electro luminescent panel, and a liquid crystal panel. Furthermore, generally, this invention is applicable to the 
drive of any capacitive loads, if impression of the pulse of positive/negative amphipathy is a required capacitive load. 
[0062] In the composition of each above-mentioned example, although explained based on the suitable mode of this 
invention, correction and change various from the composition of the above-mentioned example are possible. For example, 
although the practical use circuit of drawing 4 showed the example which adopted FET as a switch, it can replace with FET 
and a bipolar transistor etc. can be adopted. Moreover, it can also constitute so that it may replace with a scanning electrode 
side and a charge recovery circuit may be established in a maintenance electrode side. In addition, in this case, by PDP, the 
operating voltage by the side of a maintenance electrode may originate in a high thing, and the cost of passive circuit elements 
may go up as compared with the case of an example. Furthermore, although each above-mentioned example described the 
case where a charge recovery circuit was used for all the periods of the first transition of a maintenance pulse, and a trailing 
edge, it replaces with this and you may make it use the charge recovery circuit in this invention for a part of first transition of 
a maintenance pulse, and/or trailing edge. 
[0063] 

[Effect of the Invention] Since the generating circuit of the police box pulse impressed to a capacitive load is realizable by 
simple circuitry according to the drive circuit and the drive method of a capacitive load of this invention as explained above, 
this invention does so the remarkable effect which held down low the cost of the charge recovery type drive circuit of a 
capacitive load, and raised circuit reliability. 
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TECHNICAL FIELD 



[Industrial Application] this invention relates to charge recovery type the drive circuit and method of a capacitive load which 
can be especially manufactured by part mark fewer than before about the drive circuit and the drive method of a capacitive 
load. 
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PRIOR ART 



[Description of the Prior Art] As a capacitive load which needs the bipolar pulse of positive/negative, there are flat panels, 
such as the plasma display panel and electro luminescent panel which are used as image display equipments, such as an 
information terminal equipment, and a personal computer or television, and a liquid crystal panel, etc. As a drive circuit of the 
conventional capacitive load, the drive circuit of a plasma display panel (PDP) is described here. 

[0003] Drawing 9 is a cross section which meets the train electrode of one display cell of PDP. PDP is equipped with the 1st 
insulating substrate 11 of a glass front face, and the 2nd insulating substrate 12 on the back in this drawing. On the 1st 
insulating substrate 1 1 , the 1st insulating layer 20 of a wrap and the 1st septum 21 of the shape of a grid which divides a 
display cell are formed one by one in the transparent scanning electrode 17 and the transparent maintenance electrode 18 
which constitute a line electrode, the bus electrode 19 formed on each [ these ] line electrode, and the whole electrode, and the 
protective layer 22 which covers the 1st insulating layer 20 and consists of MgO etc. further is formed. 
[0004] On the 2nd insulating substrate 12, the 2nd septum 1 5 of the shape of the shape of a grid which divides a display cell 
in collaboration with the 2nd insulating layer 14 of a wrap and the 1st septum 15, and a stripe is formed one by one in the 
transparent train electrode (data electrode) 13 which intersects perpendicularly with a line electrode, and a train electrode, 
these whole is covered, and the fluorescent substance 16 is applied. The discharge-gas space 23 which constitutes each 
display cell by the 1st and 2nd septa 21 and 15 is formed in the shape of a grid, and the discharge-gas space 23 is filled up 
with discharge gases, such as rare gas. 

[0005] Drawing 10 is a mimetic diagram shown in the electrode composition paying attention to the whole above PDP. 
PDP25 has the structure where the 1st front insulating substrate 1 1 and the 2nd insulating substrate 12 on the back were made 
to rival, and the seal of the building envelope is airtightly carried out by the seal section 26. On a drawing, each scanning 
electrode 17 is a sign SI, and S2, Sm, each maintenance electrode 18 is a sign CI, and C2, Cm, and each train electrode 
13 is shown by a sign Dl, D2, Dn-1, and Dn. In addition, in the following description, aij shows the display cell 24 of the 
intersection of the i-th line electrode and the j-th train electrode, for example. 

[0006] Drawing 1 1 shows the wave of the driver voltage used by the drive of Above PDP. Setting to this drawing, a wave (A) 
is the maintenance electrode CI , and C2, Cm. The voltage waveform impressed A wave (B) is the scanning electrode SI . 
The voltage waveform by which the voltage waveform impressed is impressed to a wave (C) by the scanning electrode S2 For 
a wave (D), about the voltage waveform impressed to the scanning electrode Sm, a wave (E) is the train electrode Dl . The 
wave (G) shows the luminescence wave of the display cell al 1 for the voltage waveform by which the voltage waveform 
impressed is impressed to a wave (F) by the train electrode D2, respectively. In addition, the slash pulse of the data pulses 34 
shown by the wave (E) and the wave (F) shows that the existence of a pulse is determined according to the data which should 
be written in. 

[0007] Hereafter, operation of the conventional PDP of the above-mentioned form is explained briefly. In addition, the first 
transition of a pulse points out a pulse portion after, as for a pulse portion after impression of a pulse voltage starts unfil it 
reaches the abbreviation last voltage, and the trailing edge of a pulse, removal of a pulse voltage starts until a pulse voltage is 
removed nearly completely into this specification. For example, in a straight polarity pulse, a start portion is the first transition 
of a pulse, and a fall portion is the trailing edge. Moreover, in a negative polarity pulse, the fall portion of a pulse is first 
transition and the standup portion of a pulse is a trailing edge. 

[0008] First, each scanning electrode SI, and S2, Sm By impressing the elimination pulses 35 of negative polarity all at 
once, the maintenance electric discharge till then is once eliminated, the next - the priming pulse 36 of negative polarity with 
a big amplitude - all the maintenance electrodes CI and C2 and ... it is impressed by Cm and priming electric discharge 
which generates the priming particle which serves as a kind of electric discharge in the case of write-in electric discharge is 
performed all over a panel Subsequently, they are each scanning electrode SI, and S2, Sm about the priming elimination 
pulse 37 with a small amplitude so that priming electric discharge may not lead to maintenance electric discharge as it is. It 
impresses all at once. 

[0009] Then, it synchronizes with this pulse and they are each train electrodes Dl and D2, Dn-1, and Dn at the same time 
it goes into a write-in conducting period and impresses the scanning pulse 33 to each scanning electrode SI, and S2, Sm 
line sequential. The data pulse 34 is impressed. By these scanning pulse 33 and the data pulse 34, it writes in a desired display 
cell and electric discharge is generated. In the example of drawing 1 1 , by the data voltage waveform (E) and (F), data are 
written in the display cells al 1 and a22, and data are not written in the display cells al2 and a21, but the purport to which the 
writing according to data is carried out is shown about display cells other than these. 
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[0010] An end of a write-in conducting period impresses the maintenance pulses 31 and 32 of negative polarity to each 
scanning electrode and a maintenance electrode by turns, respectively. Between a scanning electrode and a maintenance 
electrode, the police box maintenance pulse from which polarity changes by turns is impressed by these maintenance pulses 
31 and 32. By this police box maintenance pulse, maintenance electric discharge occurs between the scanning electrode 17 
and the maintenance electrode 1 8 in the display cell 24 which wrote in before and had electric discharge, and the display 
according to data is performed. Display brightness is controlled by the number of times which impresses these maintenance 
pulses 31 and 32. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the generating circuit of the police box pulse impressed to a capacitive load is realizable by 
simple circuitry according to the drive circuit and the drive method of a capacitive load of this invention as explained above, 
this invention does so the remarkable effect which held down low the cost of the charge recovery type drive circuit of a 
capacitive load, and raised circuit reliability. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the drive circuit and method of PDP of the above-mentioned former, the 
charge and discharge of the electrostatic capacity formed mainly between the scanning electrode of the display cell section 
and a maintenance electrode whenever a maintenance pulse is impressed to a scanning electrode and a maintenance electrode, 
respectively are performed. For this reason, there was a fault that the so-called consumption of the power for the charge and 
discharge of this electrostatic capacity and reactive power was large, in addition to luminescence power required for a display 
originally. 

[0012] In order to remove the above-mentioned fault, the charge recovery type drive circuit which has the charge recovery 
circuit which collects the electric discharge charges of the electrostatic capacity in the case of each maintenance pulse 
impression is proposed (for example, a patent public presentation [ Heisei 5 ] No. 265397, 63 years [ of patent public 
presentation Showa ] No. 1 0 1 897). Here, drawing 1 1 , drawing 12 , and drawing 1 3 are collectively referred to supposing the 
case where the drive wave shown in drawing 1 1 is used, and the conventional charge recovery type drive circuit is explained. 
Drawing 1 2 shows the drive circuit of the conventional PDP of this form as a block diagram, and drawing 1 3 shows each 
block of drawing 12 as a fiindamental circuit diagram. At drawing 13 , the same reference mark showed the element 
corresponding to the element of drawing 12 . 

[0013] In drawing 12 , the PDP drive circuit is prepared for the drive of PDP25 containing the display cell group 41 which 
has the scanning electrode 17 and the maintenance electrode 18. A PDP drive circuit includes the priming pulse generator 42 
which impresses the priming pulse 36 to the maintenance electrode 18, and a charge recovery circuit. The maintenance 
electrode side maintenance pulse generator 43 which impresses the maintenance pulse 3 1 to the maintenance electrode 1 8, the 
elimination pulse generator 44 which generates the elimination pulse 35 and the priming elimination pulse 37, the scanning 
pulse generator 45 which generates the scanning pulse 33, and a charge recovery circuit are included. Corresponding to the 
function, it has a package or the mixed circuit 47 impressed individually in each scanning electrode 17 for the scanning 
electrode side maintenance pulse generator 46 which generates the maintenance pulse 32 by the side of a scanning electrode 
and the maintenance pulse 32 by the side of a scanning electrode, the scanning pulse 33, and elimination pulse 35 grade. 
[0014] In drawing 13 , the maintenance electrode side maintenance pulse generator 43 consists of clamping circuit 43a and 
charge recovery circuit 43b, and the scanning electrode side maintenance pulse generator 46 consists of clamping circuit 46a 
and charge recovery circuit 46b similarly. Each clamping circuits 43a and 46a are constituted as a switching circuit which 
fixes a corresponding electrode to power supply potential-VS or grounding (gland) potential periodically (clamp), and each 
charge recovery circuits 43b and 46b consist of the coils 101, 102, and 103 and the charge recovery capacitors 1 1 1 and 1 12 
which constitute LC resonance circuit. Each charge recovery circuits 43b and 46b have the function to collect from these the 
charges accumulated at the corresponding scanning electrode 17 or the corresponding maintenance electrode 18, and to return 
the charge to these, and hold down consumption of reactive power by this function. 

[0015] As mentioned above, the charge recovery circuits 43b and 46b are again returned to the electrode which is prepared in 
each by the side of the maintenance electrode 1 8 and the scanning electrode 1 7, and generally once collects the charges 
accumulated at these electrodes, and corresponds this charge. By the way, it consists of a switching circuit and LC resonance 
circuit, and circuitry is complicated, the manufacture costs also increase, and these charges recovery circuit has the fault of 
raising the cost of the whole drive circuit greatly. 

[0016] Especially, in a maintenance electrode side, a voltage swing treats the high priming pulse 36. For this reason, it is 
necessary to use a high withstand-voltage element also for charge recovery circuit 43b contained in the maintenance electrode 
side maintenance pulse generator 43. Such a high withstand-voltage element is expensive, and causes the further cost 
elevation of a drive circuit. 

[0017] The purpose of this invention is improving and having the drive circuit of the conventional capacitive load which has a 
charge recovery circuit, and adopting simple composition, and is to offer the drive circuit of the capacitive load which has a 
charge recovery circuit which can be manufactured by the low price. 
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MEANS 



[Means for Solving the Problem] In order that this invention may attain the above-mentioned purpose, it is characterized by 
the drive circuit of a capacitive load which impresses the pulse of positive/negative amphipadiy to the capacitive load which 
has the 1st and 2nd electrodes by turns possessing the following, as for the drive circuit of the capacitive load of this 
invention. The charge recovery circuit which delivers and receives a charge periodically between the 1st electrode of the 
above. The 1st clamping circuit which clamps the 1st electrode of the above to the 1st or 2nd predetermined potential in some 
[ at least ] periods other than the period of transfer of the aforementioned charge. The 2nd clamping circuit to which floating 
of the 2nd electrode of the above is carried out corresponding to the period of transfer of some aforementioned charges while 
clamping the 2nd electrode of the above to the 3rd or 4th predetermined potential. 

[0019] Moreover, the drive method of the capacitive load of this invention is set to the drive method of a capacitive load of 
impressing the pulse of positive/negative amphipathy to the capacitive load which has the 1st and 2nd electrodes by turns. 
Maintaining the step and the 2nd electrode which collect charges from the 1st electrode and maintain the 1st electrode 
subsequently to the 1st potential, maintaining the 2nd electrode to one predetermined potential to the aforementioned 
predetermined potential Carrying out floating of the step and the 2nd electrode which return a charge to the 1st electrode and 
maintain the 1st electrode subsequently to the 2nd potential Maintaining the step and the 2nd electrode which collect charges 
from the 1st electrode to the predetermined potential of another side Maintaining the step and the 2nd electrode which return a 
charge to the 1st electrode and maintain the 1st electrode subsequently to the 2nd potential to the predetermined potential of 
aforementioned another side Carrying out floating of the step which collects charges from the 1st electrode, and the 2nd 
electrode, the step which returns a charge to the 1st electrode and maintains the 1st electrode subsequently to the 2nd potential 
is boiled one by one, and it is characterized by having periodically. 

[0020] It replaces with above, the drive method of the plasma display panel of this invention In the drive method of a 
capacitive load of impressing the pulse of positive/negative amphipathy to the capacitive load which has the 1st and 2nd 
electrodes by turns Maintaining the step and the 2nd electrode which give a charge to the 1st electrode and maintain the 1st 
electrode subsequently to the 1st potential, maintaining the 2nd electrode to one predetermined potential to the 
aforementioned predetermined potential Carrying out floating of the step and the 2nd electrode which collect charges from the 
1st electrode and maintain the 1st electrode subsequently to the 2nd potential Maintaining the step and the 2nd electrode 
which give a charge to the 1st electrode to the predetermined potential of another side Maintaining the step and the 2nd 
electrode which collect charges from the 1st electrode and maintain the 1st electrode subsequently to the 2nd potential to the 
predetermined potential of aforementioned another side Carrying out floating of the step which gives a charge to the 1st 
electrode, and the 2nd electrode, the step which collects charges from the 1st electrode and maintains the 1st electrode 
subsequently to the 2nd potential can be boiled one by one, and it can also constitute so that it may be characterized by having 
periodically. 

[0021] There is especially no limit in the capacitive load driven by the drive circuit and the drive method of a capacitive load 
of this invention here, and each pulse of positive/negative polarity should just be the capacitive load driven by the police box 
pulse which appears by turns. For example, flat-surface panels, such as a plasma display panel, an electroluminescence panel 
(EL panel), and a liquid crystal panel, are mentioned. 
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OPERATION 



[Function] By the drive circuit and the drive method of a capacitive load of this invention In case the charges of the 1st 
electrode are collected and the potential of the 1st electrode is reduced, floating of the 2nd electrode is carried out. The 2nd 
electrode is made to follow potential change of the 1st electrode using the 1st electrode and the 2nd inter-electrode capacity 
coupling. In case similarly a charge is returned to the 1st electrode and the potential of the 1st electrode is started, floating of 
the 2nd electrode can be carried out, and the 2nd electrode can be made to follow potential change of the 1st electrode. Here, 
a desired potential change can be given to the 2nd electrode without establishing a charge recovery circuit in a 2nd electrode 
side by combining fixation of the potential of the 2nd electrode, and flattery of the potential change by floating by request. 



[Translation done.] 



http7/wvwA^jpdljpo.goJpycgi-bin/tran_v^reb_^ 



♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, with reference to a drawing, this invention is explained still in detail based on the suitable example of 
this invention. Here, as a capacitive load driven in the drive circuit of the capacitive load of this invention, a plasma display 
panel (PDP) is explained as an example like the conventional example. Drawing I is the block diagram of the drive circuit of 
the capacitive load of one example of this invention. Moreover, drawing 2 shows each block of drawing 1 as a basic circuit 
diagram. In the drive circuit of the capacitive load of this example, the maintenance electrode side maintenance pulse 
generator consists of only clamping circuits excluding the charge recovery circuit. Other block composition is the same as the 
block composition of the conventional drive circuit. 

[0024] The maintenance electrode-clamp circuit 1 where the drive circuit of this example generates the maintenance pulse for 
the maintenance electrode 18 in drawing 1 , The priming pulse generator 42 which generates the priming pulse for the 
maintenance electrode 18, The scanning pulse generator 45 which generates a scanning pulse, and the scanning electrode 
maintenance pulse generator 46 which generates the maintenance pulse for a scanning electrode. Each scanning electrode 17 
constitutes the elimination pulse generator 44 which generates the elimination pulse and priming elimination pulse for a 
scanning electrode, a scanning pulse and a maintenance pulse, an elimination pulse, etc. from a package or a mixed circuit 47 
given individually. 

[0025] In drawing 2 , the output of the maintenance electrode-clamp circuit 1 has the switches 1 59 and 158 for connecting 
with the maintenance electrode 18 connected in common, and fixing a maintenance electrode to -VS potential or a ground 
potential periodically, or making it floating. Peak value the priming pulse generator 42 to the maintenance electrode 18 - The 
priming pulse of VP is given. 

[0026] The mixed circuit 47 is equipped with one pair of diodes, 121 and 123, which are arranged every scanning electrode 
17 and connected mutually in series, and 122 and 124, and the connection node which connects one pair each of diodes 
mutually is connected to each scanning electrode 17, respectively. [ for example, ] By this composition, it functions as the 
mixed circuit 47 giving a scanning pulse, an elimination pulse, a priming elimination pulse, and the maintenance pulse by the 
side of a scanning electrode individually to each scanning electrode 17 for every kind of the at a package, 
[0027] The scanning pulse generator 45 has one pair of switches, 151 and 153, arranged every scanning electrode 17, and 152 
and 154, and the connection node of one pair each of switches is connected to each scanning electrode 17 which corresponds 
via the mixed circuit 47, respectively. [ for example, ] Peak value the elimination pulse generator 44 - The priming 
elimination pulse or peak value of VPE generates the elimination pulse of -VE, and gives these at a package to the scanning 
electrode 17 via the mixed circuit 47. The scanning electrode maintenance pulse generator 46 has the function to collect the 
charges of the scanning electrode 17 at the time of the maintenance pulse supply while it consists of scanning electrode-clamp 
circuit 46a and charge recovery circuit 46b and supplies a maintenance pulse to the scanning electrode 17 via the mixed 
circuit 47. 

[0028] Drawing 3 is the timing chart showing operation of one period in drawing 1 and the maintenance pulse impression 
period in PDP of drawing 2 . In this drawing, a wave 51 shows the maintenance pulse train by which the maintenance pulse 
train impressed to the scanning electrode 17 is impressed to a wave 52 by the maintenance electrode 18, respectively. 
Moreover, a wave 53 is the voltage difference of the scanning electrode 17 and the maintenance electrode 18, and shows the 
police box maintenance pulse train which is impressed to the discharge space of each display cell, and ftmctions effectively 
because of charge maintenance. ON of each switch and the timing of OFF are further shown in drawing 3 , and reference 
marks 60-72 show each operation period in one period in a maintenance conducting period to it. 
[0029] As for the inside of a maintenance conducting period, since, as for each switches 15 1-157 in the scanning pulse 
generator 45, the priming pulse generator 42, and the elimination pulse generator 44, there is no direct relation to generating 
and impression of this maintenance pulse, they are maintained at the state of OFF by each. 

[0030] First, in the period 60, the switch 158 of the maintenance electrode-clamp circuit 1 is set to ON, therefore, as for the 
scanning electrode 17 and the maintenance electrode 18, the switch 160 of ON and scanning electrode-clamp circuit 46a is all 
clamped for it by the ground potential. Moreover, the potential of the charge recovery capacitor 1 1 1 in charge recovery circuit 
46b is in abbreviation- VS potential at this time. 

[003 1] In a period 61, the switch 163 of OFF and charge recovery circuit 46b is set to ON for the switch 160 of scanning 
electrode-clamp circuit 46a with ** which set the switch 158 of the maintenance electrode-clamp circuit 1 to ON. Thereby, 
via one diode of the coil 102 in charge recovery circuit 46b, diode 126, and one pair each of diodes of the mixed circuit 47, 
123 and 124, the charges of the scanning electrode 17 are collected to the charge recovery capacitor 1 1 1, and the potential of 
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a scanning electrode is reduced even in -VS neighborhood by LC resonance. [ for example, ] At this time, the terminal voltage 
of the charge recovery capacitor 1 1 1 starts to a ground potential to near. 

[0032] In a period 62, the switch 161 in OFF and scanning electrode-clamp circuit 46a is again set to ON for the switch 163 
in charge recovery circuit 46b, and the potential of the scanning electrode 17 is clamped to the potential of -VS. In a period 
63, the switch 162 in OFF and charge recovery circuit 46b is set to ON for a switch 161, the charge of the charge recovery 
capacitor 1 11 is returned to the scanning electrode 17 side via the diode, 121 and 122, of another side of the coil 101 in 
charge recovery circuit 46b, diode 125, and a pair each of diode in the mixed circuit 47, and the potential of the scanning 
electrode 17 is again started to the ground-potential neighborhood. [ for example, ] At this time, the potential of the charge 
recovery capacitor 1 1 1 falls even to -VS neighborhood mostly. 

[0033] In a period 64, the switch 160 of OFF and scanning electrode-clamp circuit 46a is set to ON for a switch 162, and the 
potential of the scanning electrode 17 is clamped to a ground potential. Operation from the above-mentioned period 60 to a 
period 64 is the same as that of operation in the charge recovery type drive circuit of the conventional capacitive load. Here, 
the maintenance pulse 54 of the negative polarity which has first transition and a trailing edge in periods 61 and 63, 
respectively is impressed to the scanning electrode 17 before periods 61-63. 

[0034] Then, in a period 65, the switch 158 in ON and the maintenance electrode-clamp circuit 1 is made [ the switch 160 in 
scanning electrode-clamp circuit 46a ] off for the switch 163 of OFF and charge recovery circuit 46b. By ON of a switch 163, 
the charges of the scanning electrode 17 are collected by the charge recovery capacitor 111, and the potential of the scanning 
electrode 17 falls even to -VS neighborhood mostly. Since the switches 157, 158, and 159 which have led to the maintenance 
electrode 18 at this time are OFF altogether, a maintenance electrode is in floating and the potential of the maintenance 
electrode 18 is followed by capacity coupling of the maintenance electrode 18 and the scanning electrode 17 at the potential 
of the scanning electrode 17. 

[0035] In a period 66, the switch 159 of OFF and the maintenance electrode-clamp circuit 1 is set to ON for a switch 163, and 
the potential of the maintenance electrode 1 8 is clamped to -VS. Subsequently, in a period 67, the potential of the scanning 
electrode 17 is mostly started even in the ground-potential neighborhood by setting the switch 162 of charge recovery circuit 
46b to ON, and returning a charge from the charge recovery capacitor 1 1 1 . As shown in a wave 5 1 from a period 65 to the 
above period 67, the maintenance pulse 57 of the negative polarity which has first transition and a trailing edge in periods 65 
and 67 is impressed to the scanning electrode 17. subsequently, a switch 162 is turned OFF in a period 68 - the scanning 
electrode 17 is both clamped to a ground potential by setting the switch 160 of scanning electrode-clamp circuit 46a to ON 
[0036] In a period 69, the switch 163 of OFF and charge recovery circuit 46b is set to ON for the switch 160 of scanning 
electrode-clamp circuit 46a, charges are collected to the charge recovery capacitor 111, and the potential of the scanning 
electrode 17 is again reduced even in -VS neighborhood. Since the switch 159 of the maintenance electrode-clamp circuit 1 is 
set to ON like the above at this time, the potential of the maintenance electrode 18 is fixed to -VS. 
[0037] Subsequently, a switch 163 is made off in a period 70. In a period 71, the switch 159 of the maintenance 
electrode-clamp circuit 1 is further made off in this state. Simultaneously, the switch 162 of charge recovery circuit 46b is set 
to ON, a charge is returned to the scanning electrode 17 side from the charge recovery capacitor 111, and the voltage of the 
scanning electrode 17 is mostly started even to a ground potential, since all the switches that lead to the maintenance electrode 
18 are OFF states at this time ~ the maintenance electrode 18 ~ floating - it is - capacity coupling of the maintenance 
electrode 18 and the scanning electrode 17 -- the potential of the maintenance electrode 18 ~ the potential of the scanning 
electrode 17 - following - this ~ ** - it starts in parallel As shown in a wave 51 from a period 69 to the above period 71, the 
maintenance pulse 58 of the negative polarity which has first transition and a trailing edge in periods 69 and 71, respectively 
is impressed to the scanning electrode 17. 

[0038] Subsequently, in a period 72, the scanning electrode 17 and the maintenance electrode 18 are clamped to a ground 
potential, respectively by setting the switch 160 of scanning electrode-clamp circuit 46a, and the switch 158 of a maintenance 
electrode-clamp circuit to ON. As shown in the maintenance electrode 18 in a wave 52 from the above period 65 before a 
period 72, the maintenance pulse 56 of the negative polarity which has fu-st transition and a trailing edge, respectively is 
impressed to periods 65 and 72. 

[0039] It will set by the above-mentioned periods 60-72. between the scanning electrode 17 and the maintenance electrode 18 
The pulse 55 of the negative polarity obtained by the maintenance pulse 54 of negative polarity and the ground potential of 
the maintenance electrode 1 8 which are impressed to the scanning electrode 1 7 so that a wave 53 may see, The pulse 59 of the 
straight polarity by the ground potential between the maintenance pulses 57 and 58 of the scanning electrode 17 and the 
negative-potential level in the maintenance pulse 56 impression period of the negative polarity of the maintenance electrode 
18 is impressed. That is, the police box maintenance pulse which contributes to maintenance electric discharge is impressed to 
the discharge space between the scanning electrode 17 in the display cell group 41, and the maintenance electrode 18. 
[0040] By repeating periodically drive operation which makes one period from the above period 60 to the period 72, a police 
box maintenance pulse can be repeated and impressed to the display cell group 41. Therefore, a capacitive load can be driven 
by charge recovery type drive, without establishing a charge recovery circuit in a maintenance electrode side by usmg the 
drive circuit of the above-mentioned example. Thereby, the cost cut by the simplification of a circuit and improvement in the 
reliability accompanying reduction of the number of elements are realizable. 

[0041] In addition, in the composition of the above-mentioned example, the composition which replaces with return of the 
charge to the charge recovery from a scanning electrode and a scarming electrode, and performs grant of the charge to a 
scanning electrode and recovery from these, respectively is also employable. In this case, in the period 60 of the begirming of 
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one period, a scanning electrode and a maintenance electrode are maintained to -VS, respectively, and let potential of a charge 
recovery capacitor be abbreviation grand level. Hereafter, it replaces with recovery of the aforementioned charge, grant of a 
charge is replaced with return of a charge, and charges are collected. Also in this case, the same effect as the above-mentioned 
example is acquired. 

[0042] Moreover, in description of the above-mentioned example, although explained with reference to the basic circuit of 
drawing 2 , the above-mentioned circuit is easily realizable using the present electronics technology. The case where the 
above-mentioned switch is realized by the field-effect transistor (it outlines Following FET) is illustrated to drawing 4 . In this 
drawing, reference mark 15 IF to 158F and 160F to 163F show FET corresponding to 158 and 160 to 163 from the switch 151 
of drawing 2 , respectively. 

[0043] Although the circuit of drawing 4 has the substantial almost same circuitry as the circuit of drawing 2 , in drawing 4 , 
FET group 159F which function as a bidirectional switch which consists of P channel FET (159FP) and N channel FET 
(159FN) are prepared corresponding to the switch 159 of drawing 2 . This prevents that the maintenance electrode 18 sways 
greatly in the minus direction ftirther from peak value-VS in a period 69. 

[0044] Generally, it is known for FET that parasitism diode will be formed in the portion which functions as a switch in 
parallel. For example, as shown in drawing 5 , the parasitism diode 92 enters in P channel FET91, and the parasitism diode 94 
enters in parallel in N channel FET93. In order to prevent the short-circuit current resulting from these parasitism diodes 92 
and 94, diodes 129-134 are formed in drawing 4 . 

[0045] Peak value of the priming pulse 36 impressed to a maintenance electrode as shown in drawing 1 1 as an example - VP 
considers the larger case in the negative direction of being general than peak value-VS of the maintenance pulse 31. When 
diode 132 was not formed in the maintenance electrode-clamp circuit 1 and FET (157F) of the priming pulse generator 42 is 
set to ON in order to generate the priming pulse 36, it is -VS power supply line. A short-circuit current will flow to a 
->FET(159FN) -> diode 131 ->FET(157F) ->-VP power supply line. Other diodes which are not shown are formed in 
drawing 2 for the same purpose. 

[0046] In addition, the above-mentioned example described as an example the case where the maintenance pulse of negative 
polarity was impressed to the scanning electrode 1 7 and the maintenance electrode 18. However, the drive circuit of this 
invention can be applied, the scanning electrode 17, when reaching and impressing the maintenance pulse of straight polarity 
to the maintenance electrode 18, respectively, and not only this but when. Drawing 6 is the basic circuit diagram of the drive 
circuit of the 2nd example showing this case. Corresponding to the coils 101 and 102 in drawing 2 , the charge recovery 
capacitor 111, diodes 121-126, and each of switches 151-153, coils 201 and 202, the charge recovery capacitor 211, diodes 
221-226, and switches 251-263 are arranged. About foundations of operation, since it is the same as that of the case of 
drawing 2 , detailed explanation is omitted. 

[0047] In addition, as for the electrostatic capacity of the charge recovery capacitors 1 1 1 and 21 1, in each above-mentioned 
example, it is desirable to set up more than the sum total of the electrostatic capacity of the display cell section 41 of PDP 
which constitutes a load. Moreover, the reactance of a coil takes into consideration the working speed of PDP, and LC 
resonance frequency of a circuit, and is determined. 

[0048] Drawing 7 is drawing showing the composition of the 3rd example of this invention with drawing 2 similarly. Unlike 
the composition of charge recovery circuit 46b of drawing 2 , in this example, the composition of other composition of charge 
recovery circuit 46c is the same as that of drawing 2 . In addition, the example of analogous is seen by the patent public notice 
common No. 81912 [ five to ] official report in the charge recovery circuit shown in drawing 7 . Drawing 8 is the timing chart 
showing similarly operation and the driver voltage wave of each switch in drawing 7 with drawing 3 . 
[0049] Although not shown in drawing 8 , since, as for during the period which is impressing the maintenance pulse, there 
was no direct relation to generating and impression of a maintenance pulse, it has kept switches 151-157 each to the OFF state 
like the 1st example. 

[0050] In a period 60, the switch 160 of ON and scanning electrode-clamp circuit 46a is also ON, and the scanning electrode 
17 and the maintenance electrode 18 are all clamped for the switch 158 of the maintenance electrode-clamp circuit 1 by the 
ground potential. 

[0051] In a period 61, the switch 160 of scanning electrode-clamp circuit 46a is made off, setting the switch 158 of the 
maintenance electrode-clamp circuit 1 to ON. Moreover, once set the switch 167 of charge recovery circuit 46c to ON, -VS 
power supply line is made to flow through the scanning electrode 17 via each diodes 123 and 124 of the coil 105 of charge 
recovery circuit 46c, and the mixed circuit 47, and the potential of the scanning electrode 17 is reduced, a switch 167 is turned 
OFF when the potential of the scanning electrode 1 7 becomes or less -VS/2 (between -VS/2 - -VS and the following ~ the 
same) At this time, each diode 123 of the scanning electrode 17 -> mixture circuit 47 and a 124 -> coil 105 -> diode 138 -> 
gland, and the current from the scanning electrode 17 flow continuously by operation of the counter-electromotive force 
generated in a coil 105. Thus, current is passed until the scanning electrode 17 serves as potential of -VS, reducing the power 
loss of a circuit. Diode 137 has the fiinction to return the power with which the coil 105 remained to -VS power supply line, in 
cooperation with diode 138 while the voltage by the side of the cathode of diode 137 prevents a bird clapper below to -VS. 
[0052] In a period 62, the switch 161 in scarming electrode-clamp circuit 46a is set to ON, and the voltage of the scanning 
electrode 17 is clamped to -VS. Subsequently, in a period 63, once set the switch 166 of OFF and charge recovery circuit 46c 
to ON for a switch 161, a gland is made to flow through the scanning electrode 17, and the potential of a scanning electrode is 
started. A switch 166 is turned OFF when the potential of the scanning electrode 17 becomes or more -VS/2. By operation of 
the counter-electromotive force generated in a coil 104, the current of each diode 121 of the -VS power supply -> diode 136 
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-> coil 104 -> mixture circuit 47 and the 122 -> scanning electrode 17, and a scanning electrode flows continuously. Thus, the 
scanning electrode 17 is started to a ground potential, reducing the power loss of a circuit. Diode 135 has the function to 
return the power with which the coil 104 remained to -VS power supply, in cooperation with diode 136 while the potential by 
the side of the anode of diode 135 prevents a bird clapper more than a ground potential. 

[0053] In a period 64, the potential of the scanning electrode 17 is clamped to a ground potential by setting the switch 160 in 
scanning electrode-clamp circuit 46a to ON. The maintenance pulse 84 is impressed to the scanning electrode 17 between a 
period 61 and a period 63. The foundations of operation from a period 60 to a period 64 are the same as that of circuit 
operation shown in a patent public notice common 5-81912. Next, based on this invention, the portion which impresses a 
mamtenance pulse to the maintenance electrode 18 by charge recovery circuit 46c is explained. 

[0054] First, in a period 65, the switch 158 of OFF and the maintenance electrode-clamp circuit 1 is made off for a switch 
160, and the potential of the scanning electrode 17 is once reduced in the negative direction by setting the switch 167 of 
charge recovery circuit 46c to ON. The operation of charge recovery circuit 46c at this time itself is the same as operation in a 
period 61, and it will make a switch 167 off by the time of the end of a period 65. However, in a period 65, since the switches 
157, 158, and 159 which lead to the maintenance electrode 18 are altogether made into the OFF state, a maintenance electrode 
is in floating, and as shown in a wave 82, the potential of the maintenance electrode 1 8 also follows the potential of the 
scanning electrode 17, and is reduced. 

[0055] In a period 66, the potential of the maintenance electrode 18 is clamped to -VS by setting the switch 159 of the 
maintenance electrode-clamp circuit 1 to ON. Subsequently, in a period 67, the switch 166 of charge recovery circuit 46c is 
once set to ON, the voltage of the scanning electrode 17 is started in the grand level direction, and a switch 166 is made off 
before the end of a period 67. The scanning electrode 17 starts to a ground potential within a period 67 by operation of the 
counter-electromotive force of a coil. As shown in a wave 8 1 from a period 65 to the above period 67, the maintenance pulse 
87 is impressed to the scanning electrode 17. Then, in a period 68, the potential of the scanning electrode 17 is clamped to a 
ground potential by setting the switch 160 of scanning electrode-clamp circuit 46a to ON. 

[0056] In a period 69, the switch 167 of OFF and charge recovery circuit 46c is once set to ON for the switch 160 of scanning 
electrode-clamp circuit 46a, and the potential of the scanning electrode 17 is again reduced in the negative direction. Since the 
switch 159 of the maintenance electrode-clamp circuit 1 is set to ON at this time, the potential of a maintenance electrode is 
clamped by - VS. When the potential of the scanning electrode 17 amounts to or less -VS/2, a switch 167 is turned OFF like 
the case of a period 61. 

[0057] In a period 70, the switch 159 of the maintenance electrode-clamp circuit 1 is still ON. A switch 159 is made off in the 
next period 71, and all the switches that lead to the maintenance electrode 18 are made into an OFF state. With this, the 
potential of the scanning electrode 17 is once started in the grand level direction by setting the switch 166 of charge recovery 
circuit 46c to ON. Since the maintenance electrode 18 is in floating at this time, the potential of the maintenance electrode 18 
also follows the potential of the scanning electrode 17, and is started. When the potential of the scanning electrode 17 
amounts to or more -VS/2, a switch 166 is made off like a period 63. As shown in a wave 81 from a period 69 to the above 
period 71, the maintenance pulse 88 is impressed to the scanning electrode 17. 

[0058] In a period 72, the scanning electrode 17 and the maintenance electrode 18 are clamped to a ground potential, 
respectively by setting the switch 160 of scanning electrode-clamp circuit 46a, and the switch 158 of the maintenance 
electrode-clamp circuit 1 to ON. The maintenance pulse 86 is impressed to the maintenance electrode 18 by operation from 
the above period 65 to a period 72. 

[0059] By the above-mentioned operation, the voltage pulse impressed between a scanning electrode and a maintenance 
electrode turns into the pulse 85 of the negative polarity by periods 61-63, and the pulse 89 of the straight polarity by periods 
67-69, and the police box pulse 83 is impressed between a scanning electrode and a maintenance electrode like the 1st 
example. 

[0060] In a maintenance conducting period, the police box maintenance pulse 83 can be repeated and impressed to the display 
cell group 41 by repeating periodically operation which makes one period from the period 60 to the period 72. Therefore, also 
in the 3rd example, the charge recovery type drive of a capacitive load is attained, without establishing a charge recovery 
circuit in a maintenance electrode side. 

[0061] Each above-mentioned example described the drive circuit and the drive method of a capacitive load of this invention 
by making into an example the case where PDF of form explained with reference to drawing 9 and drawing 10 is driven. 
However, this invention is applicable not only to the drive of PDF of this form but the drive of AC type PDP of other form. 
Moreover, it is employable suitable not only for PDP but flat-surface panels, such as other capacitive display panels, for 
example, an electro luminescent panel, and a liquid crystal panel. Furthermore, generally, this invention is applicable to the 
drive of any capacitive loads, if impression of the pulse of positive/negative amphipathy is a required capacitive load. 
[0062] In the composition of each above-mentioned example, although explained based on the suitable mode of this 
invention, correction and change various from the composition of the above-mentioned example are possible. For example, 
although the practical use circuit of drawing 4 showed the example which adopted FET as a switch, it can replace with FET 
and a bipolar transistor etc. can be adopted. Moreover, it can also constitute so that it may replace with a scanning electrode 
side and a charge recovery circuit may be established in a maintenance electrode side. In addition, in this case, by PDP, the 
operating voltage by the side of a maintenance electrode may originate in a high thing, and the cost of passive circuit elements 
may go up as compared with the case of an example. Furthermore, although each above-mentioned example described the 
case where a charge recovery circuit was used for all the periods of the first transition of a maintenance pulse, and a trailing 
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edge, it replaces with this and you may make it use the charge recovery circuit in this invention for a part of first transition of 
a maintenance pulse, and/or trailing edge. 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this trcinslation . 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the drive circuit of the capacitive load of the 1st example of this invention. 
[Drawing 2] The basic circuit diagram of the drive circuit of the capacitive load of drawing 1 . 

[Drawing 3] The timing chart showing the 1st driver voltage wave and switching operation in a drive circuit of an example. 
[Drawing 41 The practical use circuit diagram which realizes the basic circuit of drawing 2 . 
[Drawing 51 (a) And (b) is the circuit diagram for explanation showing the parasitism diode of FET. 
[Drawing 61 The basic circuit diagram of the drive circuit of the capacitive load of the 2nd example of this invention. 
[Drawing 71 The basic circuit diagram of the drive circuit of the capacitive load of the 3rd example of this invention. 
[Drawing 8] The timing chart showing the driver voltage wave and switching operation in a circuit of drawing 7 . 
[Drawing 91 The cross section showing the structure of general alternating current side electric discharge type PDF. 
[Drawing 101 The plan showing the electrode disposition of altemating current side electric discharge type PDP of drawing 9 

[Drawing 1 11 The timing chart showing the drive wave of altemating current side electric discharge type PDP of drawing 9 . 
[Drawing 121 The block diagram of the charge recovery type drive circuit of the conventional capacitive load. 
[Drawing 131 The basic circuit diagram of the charge recovery type drive circuit of the capacitive load of drawing 12 . 
[Description of Notations] 

I Maintenance Electrode-Clamp Circuit 

I I 1 St Insulating Substrate 
12 2nd Insulating Substrate 

13, Dl and D2, Dn-1, Dn Train electrode 

14 20 Insulating layer 

15 21 Septum 

1 6 Fluorescent Substance 

17 SI, S2, Sm Scanning electrode 

18 CI, C2, Cm Maintenance electrode 

19 Bus Electrode 

22 Protective Layer 

23 Discharge-Gas Space 

24 Display Cell 

25 Plasma Display Panel 

26 Seal Section 

31, 32, 54, 55, 84, 85 Maintenance pulse 

33 Scanning Pulse 

34 Data Pulse 

35 Elimination Pulse 

36 Priming Pulse 

37 Priming Elimination Pulse 

41 Display Cell Group 

42 Priming Pulse Generator 

43 Maintenance Electrode Side Maintenance Pulse Generator 

43 a, 46a Clamping circuit 

43b, 46b, 46c Charge recovery circuit 

44 Generating Circuits, Such as Elimination Pulse 

45 Scanning Pulse Generator 

46 Scanning Electrode Side Maintenance Pulse Generator 

47 Mixed Circuit 

5181 Maintenance pulse train of a scanning electrode 

52 82 Maintenance pulse train of a maintenance electrode 

53 83 Police box maintenance pulse 
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56 86 Maintenance pulse of a maintenance electrode 

54, 57, 84, 87 Maintenance pulse of a scanning electrode 

55, 59, 85, 89 Each pulse of a police box pulse 
58 88 Maintenance pulse of a scanning electrode 
60-72 Period 

91 93 FET 

92 94 Parasitism diode 
201 101-105, 202 Coil 

111, 112, 21 1 Charge recovery capacitor 

121-138, 221-226 Diode 

151-167, 251-263 Switch 

151F-158F, 160F-163F, 159FN, 159FP FET 

159F FET group 



[Translation done.] 
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(54) DRIVING CIRCUIT AND DRIVING METHOD FOR 
CAPACITIVE LOAD 

(57) Abstract: 

PURPOSE: To simplify an electric charges collection 
type driving circuit for a capacitive load driven by an 
alternative pulse. 

CONSTITUTION: In a plasma display panel, electric 
charges are collected from a scanning electrode holding 
a holding electrode at a ground potential (61), the 
scanning electrode is held at a negative potential (62), 
electric charges are returned to the scanning electrode 
(63), successively it is held at a ground potential (64). 
Electric charges are collected from the scanning 
electrode making the holding electrode floating (65). this 
is once held at a negative potential (66). Successively 
electric charges are returned to the scanning electrode 
holding the holding electrode at a negative potential (67). 
The scanning and the holding electrodes are held at a 
ground potential (68), electric charges are collected from 
the scanning electrode (69), the scanning and the 
holding electrodes are held at a ground potential (70), 
electric charges are returned to the scanning electrode 
making the scanning electrode floating (71), and the 
scanning and the holding electrodes are held at a ground 
potential (72). A period of repeating this is a holding 
discharge period. 
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